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Abstract:In an age when a small quantity of sperm can lead to pregnancy through in vitro 
fertilization or intracytoplasmic sperm injection, selecting healthy sperm is important. Sperm DNA 
fragmentation (SDF) is known to be higher in infertile men. Terminal deoxynucleotidyl transferase-
mediated deoxyuridine triphosphate nick end labeling (TUNEL) and the alkaline comet test are SDF 
tests that directly measure DNA damage and have shown closer correlations with assisted 
reproduction results than indirect tools such as the sperm chromatin structure assay or the sperm 
chromatic dispersion test. It is difficult; however, to endorse a single test as the best test overall; 
instead, it is best to select a testing method based on each patient's clinical condition and goals. In a 
couple struggling with infertility, if the male partner has a high level of SDF, he should aim to 
decrease SDF through lifestyle modifications, antioxidant treatment, and ensuring an appropriate 
duration of abstinence, and physicians need to treat the underlying diseases of such patients. If 
sperm DNA damage continues despite the patient's and physician's efforts, other methods, such as 
micromanipulation-based sperm selection or testicular sperm extraction, should be used to select 
healthy sperm with nuclear DNA integrity. 
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2. A systematic review on sperm DNA fragmentation in male factor infertility: Laboratory 
assessment. 

Author(s): Panner Selvam, Manesh Kumar; Agarwal, Ashok 
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Publication Date: Mar 2018 

Publication Type(s): Journal Article 
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Abstract:ObjectiveTo review sperm DNA fragmentation (SDF) testing as an important sperm function 
test in addition to conventional semen analysis. High SDF is negatively associated with semen 
quality, the fertilisation process, embryo quality, and pregnancy outcome. Over recent decades, 
different SDF assays have been developed and reviewed extensively to assess their applicability and 
accuracy as advanced sperm function tests. Amongst them, the standardisation of the terminal 
deoxynucleotidyl transferased UTP nick-end labelling (TUNEL) assay with a bench top flow cytometer 
in clinical practice deserves special mention with a threshold value of 16.8% to differentiate infertile 
men with DNA damage from fertile men.Materials and methodsA systematic literature search was 
performed through the PubMed, Medline, and ScienceDirect databases using the keywords 'sperm 
DNA fragmentation' and 'laboratory assessment'. Non-English articles were excluded and studies 
related to humans were only included.ResultsOf the 618 identified, 87 studies (original research and 
reviews) and in addition eight book chapters meeting the selection criteria were included in this 
review. In all, 366 articles were rejected in the preliminary screening and a further 165 articles 
related to non-human subjects were excluded.ConclusionThere are pros and cons to all the available 
SDF assays. TUNEL is a reliable technique with greater accuracy and as an additional diagnostic test 
in Andrology laboratories along with basic semen analysis can predict fertility outcome, and thus 
direct the choice of an assisted reproductive technology procedure for infertile couples. Also, the 
TUNEL assay can be used as a prognostic test and results are beneficial in deciding personalised 
treatment for infertile men. 
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Abstract:Objective: To summarise the latest evidence on the role of sperm DNA fragmentation (SDF) 
in male factor infertility, as SDF has been emerging as a valuable tool for male infertility evaluation. 
Methods: A search of PubMed was conducted using the keywords 'sperm DNA fragmentation' and 
'male infertility'. Studies in languages other than English were excluded. All identified studies were 
screened and clinical studies in humans were included. Results: In all, 150 articles were included for 
analysis. Current evidence supports the association between high SDF and poor reproductive 
outcomes for natural conception and intrauterine insemination. Although the relationship between 
high SDF and in vitro fertilisation and intracytoplasmic sperm injection is less clear, the negative 
implication of high SDF on pregnancy loss is evident. Various treatment strategies have been 
attempted with varying success. The predictive value of SDF testing on outcomes of natural 
pregnancy and assisted reproduction illustrates its value in clinical practice. Conclusion: The 
significant role of SDF in male factor infertility is supported by current evidence. The beneficial role 
of SDF testing in selection of varicocelectomy candidates, evaluation of patients with unexplained 
infertility and recurrent pregnancy loss, selection of the most appropriate assisted reproductive 
technique with highest success rate for infertile couples, and assessment of infertile men with 
modifiable lifestyle factors or gonadotoxin exposure has been recently proposed.Copyright © 2017 
Arab Association of Urology 
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Abstract:Sperm nuclear and chromatin abnormalities are common among infertile men and are 
known to influence natural reproduction. These abnormalities are also considered detrimental to 
normal fertilization, embryo development, and successful implantation and pregnancies following 
assisted reproductive treatment (ART). Abnormalities in the sperm nucleus can be broadly classified 
into sperm chromosomal abnormalities (aneuploidies) and sperm DNA abnormalities such as 
abnormal packing, DNA integrity, or DNA fragmentation. For the past 30 years, numerous tests have 
been developed to quantify these abnormalities in sperm. In this chapter, we review the causes of 
sperm DNA and chromosomal abnormalities, describe the commonly used tests to evaluate these 
abnormalities, and finally review the impact of these abnormalities on male fertility and ART 
outcomes. We also performed a comprehensive meta-analysis and systematic review from the 
existing literature to summarize the effect of sperm DNA fragmentation on ART outcomes such as 
fertilization rate, embryo quality, and clinical pregnancies. A review of the literature presented in 
this chapter suggests that sperm nuclear and chromatin abnormalities are associated with male 
infertility, and they reduce the probability of a successful pregnancy following ART. 
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Abstract:Sperm DNA fragmentation (SDF) testing has been emerging as a valuable tool for male 
fertility evaluation. While the essential role of sperm DNA integrity in human reproduction was 
extensively studied, the clinical indication of SDF testing is less clear. This clinical practice guideline 
provides recommendations of clinical utility of the test supported by evidence. It is intended to serve 
as a reference for fertility specialists in identifying the circumstances in which SDF testing should be 
of greatest clinical value. SDF testing is recommended in patients with clinical varicocele and 
borderline to normal semen parameters as it can better select varicocelectomy candidates. 
Outcomes of natural pregnancy and assisted reproductive techniques (ART) can be predicted by 
result of SDF tests. High SDF is also linked with recurrent pregnancy loss (RPL) and failure of ART. 
Result of SDF testing may change the management decision by selecting the most appropriate ART 
with the highest success rate for infertile couples. Several studies have demonstrated the benefit in 
using testicular instead of ejaculated sperm in men with high SDF, oligozoospermia or recurrent in 
vitro fertilization (IVF) failure. Infertile men with modifiable lifestyle factor may benefit from SDF 
testing by reinforcing risk factor modification and monitoring patient's progress to intervention. 
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Author(s): Esteves, Sandro C; Agarwal, Ashok; Cho, Chak-Lam; Majzoub, Ahmad 

Source: Translational andrology and urology; Sep 2017; vol. 6 ; p. S734 

Publication Date: Sep 2017 

Publication Type(s): Journal Article 

PubMedID: 29082207 

Available  at Translational andrology and urology -  from Europe PubMed Central - Open Access  

Abstract:BACKGROUNDSperm DNA fragmentation (SDF) is recognized as a leading cause of male 
infertility because it can impair the paternal genome through distinct pathophysiological 
mechanisms. Current evidence supports SDF as a major factor in the pathophysiology of several 
conditions, including varicocele, unexplained infertility, assisted reproductive technology failure, and 
environmental lifestyle factors, although the mechanisms involved have not been fully described yet. 
Measurement of the levels of DNA fragmentation in semen provides valuable information on the 
integrity of paternal chromatin and may guide therapeutic strategies. A recently published clinical 
practice guideline (CPG) highlighted how to use the information provided by SDF testing in daily 
practice, which triggered a series of commentaries by leading infertility experts. These 
commentaries contained an abundance of information and conflicting views about the clinical utility 
of SDF testing, which underline the complex nature of SDF.METHODSA search of papers published in 
response to the CPG entitled "Clinical utility of sperm DNA fragmentation testing: practice 
recommendations based on clinical scenarios" was performed within the Translational Andrology 
and Urology (TAU) website (http://tau.amegroups.com/). The start and end dates for the search 
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were May 2017 and August 2017, respectively. Each commentary meeting our inclusion criteria was 
rated as "supportive without reservation", "supportive with reservation", "not supportive" or 
"neutral". We recorded whether articles discussed either SDF characteristics as a laboratory test 
method or clinical scenarios, or both. Subsequently, we extracted the particulars from each 
commentary and utilized the 'Strengths-Weaknesses-Opportunities-Threats' (SWOT) analysis to 
understand the perceived advantages and drawbacks of SDF as a specialized sperm function method 
in clinical practice.RESULTSFifty-eight fertility experts from six continents and twenty-two countries 
contributed commentaries. Overall, participants (87.9%; n=51) were supportive of the 
recommendations provided by the CPG on the utility of SDF testing based on clinical scenarios. The 
majority of participants made explicit remarks about both the clinical scenarios and SDF assays' 
characteristics. Among 'not supportive' and 'supportive with reservation' participants, 75% 
(n=30/40) and 77.5% (n=31/40) expressed concerns related to technical limitations of SDF testing 
methods and clinical utility of the test in one or more clinical scenarios discussed in the CPG, 
respectively. The SWOT analysis revealed that the CPG provides a reasonable evidence-based 
proposal for integration of SDF testing in the routine daily practice. It also uncovered gaps of 
knowledge and threats limiting the widespread application of SDF in everyday practice, thus allowing 
the identification of opportunities to further refine SDF testing and its clinical 
utility.CONCLUSIONSThe understanding of the role of SDF in male infertility requires an in-depth 
analysis of the multifactorial pathophysiological processes and the theories involved. The SWOT 
analysis allowed an objective evaluation of CPG on the clinical utility of SDF testing based on clinical 
scenarios and its accompanying commentaries written by global experts in all possible angles. 
Implementation of SDF testing in the clinic may not only increase the outcome of ART but more 
importantly improve the health of both fathers to be and resulting offspring. 
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Abstract:Sperm DNA integrity is generally acknowledged as an essential component for human 
reproduction. While the negative impact of high sperm DNA fragmentation (SDF) on outcomes of 
natural pregnancy and assisted reproductive technology (ART) is well known, the clinical indication 
of SDF testing is less well defined. A recent review on clinical utility of SDF testing highlighted the 
different SDF assays and clinical indications of SDF testing. This concise practice recommendations 
aim at summarizing the evidence and presenting to the readers the essence of the clinical utility of 
SDF testing based on the currently existing evidence. The potential role of SDF testing in 
varicocelectomy candidates, couples with recurrent pregnancy loss, patients with unexplained 
infertility, couples with failed assisted reproduction, and infertile men with exposure to modifiable 
lifestyle risk factors is illustrated. Recommendations from an expert panel on each clinical condition 
is presented, with levels of evidence.Copyright © Translational Andrology and Urology. 
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Abstract:Study question: Assessment of the most prevalent sperm DNA fragmentation and sperm 
selection techniques. Also looking into the most prevalent technique that has yielded better 
outcomes. Summary answer: Among all available sperm DNA Fragmentation testing techniques, 
TUNNEL Assay and SCD were the most commonly used with significant difference from the others. 
What is known already: Sperm DNA integrity assessment is getting more important nowadays in the 
evaluation of semen fertility. There are different available techniques, and each of them has its own 
merit. Also, sperm selection techniques are currently more widely used according to the result of the 
sperm DNA fragmentation test. Study design, size, duration: This web based cross-sectional survey 
included 23 questions categorized into 4 categories (DNA fragmentation techniques, interpretation 
of results, lab procedures to deal with abnormal DFI, and related embryological factors & clinical 
outcome). Data was collected during January 2016 and 120 responses were received. 
Participants/materials, setting, methods: Of the 120 collected responses, 100 were completed 
correctly, and 82 of the participants were clinical embryologists and andrologists. Data was collected 
and analyzed using an online survey software and questionnaire tool. Main results and the role of 
chance: Fifty three percent of the responders were using sperm DNA fragmentation testing. The 
most prevalent Technique was TUNEL Assay. TUNNEL Assay (34.62%), and SCD (32.69%) were 
significantly more commonly used than the COMIT, SCSA, and other techniques combined (P = 
0.0006). The indications were (multiple answers were allowed): 73% Repeated miscarriage, 71% 
previous ICSI failure, 55% unexplained infertility, and 51% poor semen parameters. Threshold values 
parameter, 44.23% said it's dependent on technique used, 30.77% center's guidelines. 25% general 
threshold. The preferred ART modality in cases of abnormal DFI was 84.62% ICSI (P < 0.0001) 
Compared To IVF, IUI, and OI. The survey revealed that there's no significant difference between 
IMSI, PICSI, TESE, and MACS as a preferred sperm selection technique for abnormal DFI patients. 
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General improvement was observed in prognostic lab indices after using a sperm selection 
technique it included fertilization rate, cleavage parameters, and blastulation rate and quality. 
Recipients were asked to specify the improvement in their clinical outcome after using sperm 
selection technique, a higher pregnancy rate by 5% and lower miscarriage in the 1st trimester got 
the highest percentages. Retrospective analysis of responses whose having positive clinical outcome 
showed that 40% of them were using TUNEL Assay. Limitations, reasons for caution: The number of 
responses is relatively low to reach a level of significance in the results and it doesn't represent a 
worldwide view since it's only 29 countries responded to the survey. However we've received 
responses from the most eminent centers worldwide and covers over 100 thousand cycles per year. 
Wider implications of the findings: Out from the received responses, Sperm DNA fragmentation 
testing has been used by more than 50% of the participants. Urgent studies are needed to set up a 
universal threshold value for each technique. The most clinically relevant technique for assessment 
of sperm DNA fragmentation need to be looked at. 
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Abstract:Study question: Is there a prognostic value of sperm DNA fragmentation (SDF) test on in 
vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI) reproductive outcome? Summary 
answer: According to our data on 1056 cases, it can be stated that high SDF levels negatively affect 
both IVF and ICSI reproductive outcome. What is known already: To date the link between SDF, male 
infertility and ART outcome has been extensively investigated by many authors. However, in 2015 
the Practice Committee of American Society for Reproductive Medicine (ASRM) reported that data 
published regarding the relationship between SDF and ART outcome are not sufficient to routinely 
propose the use of SDF test. Moreover, once recognized a high SDF level, are we able to choose the 
"healthy" spermatozoa among the entirely population? Study design, size, duration: Retrospective 
observational study carried out between January 2004 and December 2015, on 1056 men 
undergoing to ART cycles in our Fertility Center. Total treatments included, as follow: IVF (N = 265), 
ICSI (N = 680) and intracytoplasmic morphologically selected sperm injection (IMSI) (N = 111). 
According to SDF levels, patients were divided into groups and compared taking into consideration 
the ART outcome of each treatment. Participants/materials, setting, methods: DNA fragmentation 
was evaluated by terminal deoxynucleotidyltransferase-mediated fluorescein-dUTP nick end 
labelling (TUNEL) assay, performed on sperm suspensions after density gradient separation, in 1056 
men undergoing to ART cycles within three months from SDF test. The threshold value chosen to 
differentiate between high and low SDF levels was 10%. The chi-square test was used to compare 
the ART cycles in terms of main outcome measures. Statistical differences were considered 
significant at p < 0.05 and p < 0.01. Main results and the role of chance: 1)Considering IVF 
treatments, we observed that the sperm DNA damage exclusively affects the fertilization rate (FR). 
Our data reported that sperm samples with low SDF (N = 245) displayed a significant higher 
fertilization rate compared to samples with high SDF levels (N = 20), (69% vs 51%, p < 0.01). 2)Taking 
into account ICSI treatments we obtained a significant higher FR, implantation (IR) and pregnancy 
(PR) rate in patients with low SDF levels (N = 452) compared to patients with high SDF levels (N = 
228); (FR: 77, 6% vs 71, 4%, p < 0.01; IR: 14% vs 7,7%, p < 0,01; PR: 24, 7% vs 14, 8%, p<0,01). 
3)Finally, we wondered if the application of IMSI technique, in case of increased SDF, might be more 



helpful rather than ICSI procedure, in term of ART outcome. Results showed a significantly higher IR 
and lower pregnancy loss rate (PL) in IMSI treatments with high SDF levels (N = 81) compared to ICSI 
treatments with high SDF levels (N = 228); (IR: 13, 1% vs 7, 7%, p < 0.05; PL: 1, 5% vs 13, 8%, p < 
0.01). Limitations, reasons for caution: The study is referred to patients attending our Fertility 
Center. In many years we performed the TUNEL assay as method for detecting SDF. Nevertheless, 
this methodology is one of many available in laboratories worldwide. Therefore, our data do not 
lead to unquestionable results and can not be generally applied Wider implications of the findings: 
The worthy aspect of our study is the considerable number of patients analyzed, in comparison to 
the number in other studies published. We mainly aimed to highlight the SDF role on ART outcome, 
further to suggest the possibility to perform IMSI as alternative approach in case of high SDF levels. 
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Abstract:Sperm DNA fragmentation has been associated with reduced fertilization rates, embryo 
quality, pregnancy rates and increased miscarriage rates. Various methods exist to test sperm DNA 
fragmentation such as the sperm chromatin structure assay (SCSA), the sperm chromatin dispersion 
(SCD) test, the terminal deoxynucleotidyl transferase mediated deoxyuridine triphosphate nick end 
labelling (TUNEL) assay and the single cell gel electrophoresis (Comet) assay. We performed a 
systematic review and meta-analysis to assess the value of measuring sperm DNA fragmentation in 
predicting chance of ongoing pregnancy with IVF or ICSI. Out of 658 unique studies, 30 had 
extractable data and were thus included in the meta-analysis. Overall, the sperm DNA fragmentation 
tests had a reasonable to good sensitivity. A wide variety of other factors may also affect the IVF/ICSI 
outcome, reflected by limited to very low specificity. The constructed hierarchical summary receiver 
operating characteristic (HSROC) curve indicated a fair discriminatory capacity of the TUNEL assay 
(area under the curve (AUC) of 0.71; 95% CI 0.66 to 0.74) and Comet assay (AUC of 0.73; 95% CI 0.19 
to 0.97). The SCSA and the SCD test had poor predictive capacity. Importantly, for the TUNEL assay, 
SCD test and Comet assay, meta-regression showed no differences in predictive value between IVF 
and ICSI. For the SCSA meta-regression indicated the predictive values for IVF and ICSI were 
different. The present review suggests that current sperm DNA fragmentation tests have limited 

http://europepmc.org/search?query=(DOI:10.1371/journal.pone.0165125)


capacity to predict the chance of pregnancy in the context of MAR. Furthermore, sperm DNA 
fragmentation tests have little or no difference in predictive value between IVF and ICSI. At this 
moment, there is insufficient evidence to recommend the routine use of sperm DNA fragmentation 
tests in couples undergoing MAR both for the prediction of pregnancy and for the choice of 
treatment. Given the significant limitations of the evidence and the methodological weakness and 
design of the included studies, we do urge for further research on the predictive value of sperm DNA 
fragmentation for the chance of pregnancy after MAR, also in comparison with other predictors of 
pregnancy after MAR. 
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Abstract:Sperm DNA fragmentation (SDF) has been generally acknowledged as a valuable tool for 
male fertility evaluation. While its detrimental implications on sperm function were extensively 
investigated, little is known about the actual indications for performing SDF analysis. This review 
delivers practice based recommendations on commonly encountered scenarios in the clinic. An 
illustrative description of the different SDF measurement techniques is presented. SDF testing is 
recommended in patients with clinical varicocele and borderline to normal semen parameters as it 
can better select varicocelectomy candidates. High SDF is also linked with recurrent spontaneous 
abortion (RSA) and can influence outcomes of different assisted reproductive techniques. Several 
studies have shown some benefit in using testicular sperm rather than ejaculated sperm in men with 
high SDF, oligozoospermia or recurrent in vitro fertilization (IVF) failure. Infertile men with evidence 
of exposure to pollutants can benefit from sperm DNA testing as it can help reinforce the 
importance of lifestyle modification (e.g., cessation of cigarette smoking, antioxidant therapy), 
predict fertility and monitor the patient's response to intervention. 
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Abstract:PURPOSE OF REVIEWThe clinical utility of sperm DNA fragmentation tests needs to be 
revisited in light of increasing evidence of detrimental effect of sperm DNA damage on reproductive 
outcomes.RECENT FINDINGSCurrent evidence supports the association between high sperm DNA 
fragmentation and poor outcomes with regards to natural conception and intrauterine insemination. 
The relationship between high sperm DNA fragmentation and impaired outcomes after in-vitro 
fertilization and intracytoplasmic sperm injection are more equivocal. However, recent studies 
indicate that poor sperm chromatin content is associated with an increased risk of early pregnancy 
loss after in-vitro fertilization and intracytoplasmic sperm injection. Several strategies are proposed 
to alleviate sperm DNA fragmentation and/or select sperm with higher quality chromatin content for 
assisted reproductive techniques. The intake of oral antioxidants, varicocele repair, use of recurrent 
ejaculations alone or combined with micromanipulation-based sperm selection techniques, and the 
use of testicular sperm for intracytoplasmic sperm injection have been attempted with promising 
results.SUMMARYSperm DNA fragmentation tests provide clinically relevant information for natural 
conception and artificial reproduction independent of those derived from conventional semen 
parameters. The increasing knowledge of paternal factors on pregnancy outcome and the 
improvement in treatment strategies should prompt routine evaluation of sperm DNA 
fragmentation in infertile couples. 
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23. The Sperm Chromatin Structure Assay (SCSA(®)) and other sperm DNA fragmentation tests for 
evaluation of sperm nuclear DNA integrity as related to fertility. 
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Publication Date: Jun 2016 

Publication Type(s): Journal Article 
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Abstract:Thirty-five years ago the pioneering paper in Science (240:1131) on the relationship 
between sperm DNA integrity and pregnancy outcome was featured as the cover issue showing a 
fluorescence photomicrograph of red and green stained sperm. The flow cytometry data showed a 
very significant difference in sperm DNA integrity between fertile and subfertile bulls and men. This 
study utilized heat (100°C, 5min) to denature DNA at sites of DNA strand breaks followed by staining 
with acridine orange (AO) and measurements of 5000 individual sperm of green double strand (ds) 
DNA and red single strand (ss) DNA fluorescence. Later, the heat protocol was changed to a low pH 
protocol to denature the DNA at sites of strand breaks; the heat and acid procedures produced the 
same results. SCSA data are very advantageously dual parameter with 1024 channels (degrees) of 
both red and green fluorescence. Hundreds of publications on the use of the SCSA test in animals 
and humans have validated the SCSA as a highly useful test for determining male breeding 
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soundness. The SCSA test is a rapid, non-biased flow cytometer machine measurement providing 
robust statistical data with exceptional precision and repeatability. Many genotoxic experiments 
showed excellent dose response data with very low coefficient of variation that further validated the 
SCSA as being a highly powerful assay for sperm DNA integrity. Twelve years following the 
introduction of the SCSA test, the terminal deoxynucleotidyl transferase-mediated fluorescein-dUTP 
nick end labelling (TUNEL) test (1993) for sperm was introduced as the only other flow cytometric 
assay for sperm DNA fragmentation. However, the TUNEL test can also be done by light microscopy 
with much less statistical robustness. The COMET (1998) and Sperm Chromatin Dispersion (SCD; 
HALO) (2003) tests were introduced as light microscope tests that don't require a flow cytometer. 
Since these tests measure only 50-200 sperm per sample, they suffer from the lack of the statistical 
robustness of flow cytometric measurements. Only the SCSA test has an exact standardization of a 
fixed protocol. The many variations of the other tests make it very difficult to compare data and 
thresholds for risk of male factor infertility. Data from these four sperm DNA fragmentation tests 
plus the light microscope acridine orange test (AOT) are correlated to various degrees. 
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Abstract:Background: In humans, sperm DNA fragmentation rates have been correlated with sperm 
viability rates. Reduced sperm viability is associated with high sperm DNA fragmentation, while 
conversely high sperm viability is associated with low rates of sperm DNA fragmentation. Both 
elevated DNA fragmentation rates and poor viability are correlated with impaired male fertility, with 
a DNA fragmentation rate of > 30% indicating subfertility. We postulated that in some men, the 
sperm viability assay could predict the sperm DNA fragmentation rates. This in turn could reduce the 
need for sperm DNA fragmentation assay testing, simplifying the infertility investigation and saving 
money for infertile couples. Methods: All men having semen analyses with both viability and DNA 
fragmentation testing were identified via a prospectively collected database. Viability was measured 
by eosin-nigrosin assay. DNA fragmentation was measured using the sperm chromosome structure 
assay. The relationship between DNA fragmentation and viability was assessed using Pearson's 
correlation coefficient. Results: From 2008-2013, 3049 semen analyses had both viability and DNA 
fragmentation testing. A strong inverse relationship was seen between sperm viability and DNA 
fragmentation rates, with r = -0.83. If viability was <= 50% (n = 301) then DNA fragmentation was >= 
30% for 95% of the samples. If viability was >= 75% (n = 1736), then the DNA fragmentation was <= 
30% for 95% of the patients. Sperm viability correlates strongly with DNA fragmentation rates. 
Conclusions: In men with high levels of sperm viability >= 75%, or low levels of sperm viability <= 
30%, DFI testing may be not be routinely necessary. Given that DNA fragmentation testing is 
substantially more expensive than vitality testing, this may represent a valuable cost-saving measure 
for couples undergoing a fertility evaluation.Copyright © 2015 Samplaski et al.; licensee BioMed 
Central. 
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Abstract:DNA fragmentation is an important factor in the aetiology of male infertility. However, it is 
still underevaluated and its inclusion in routine semen analysis is debated. DNA fragmentation has 
been shown to be a robust indicator of fertility potential, more so than conventional semen 
parameters. Men with high DNA fragmentation levels have significantly lower odds of conceiving, 
naturally or through procedures such as intrauterine insemination and IVF. Couples may be 
counselled to proceed directly to intracytoplasmic sperm injection as it is more successful in this 
group, avoiding costly procedures, recurrent failures or pregnancy losses; however, this treatment is 
not without limitations or risks. Ideally DNA fragmentation should be minimized where possible. 
Oxidative stress is the major cause of DNA fragmentation in spermatozoa. Endogenous and 
exogenous factors that contribute to oxidative stress are discussed, and in many cases are shown to 
be easily modifiable. Antioxidants play a protective role, although a delicate balance of reduction 
and oxidation is required for essential functions, including fertilization. Reducing oxidative stress 
may improve a couple's chances of conception either naturally or via assisted reproduction. Sources 
of oxidative stress therefore should be thoroughly examined in men with high levels of DNA 
fragmentation and modified where possible. DNA fragmentation is an important factor in the 
aetiology of male infertility. However it is still underevaluated and its inclusion in routine semen 
analysis is still debated. DNA fragmentation has been shown to be a robust indicator of fertility 
potential, more so than conventional semen parameters. Men with high levels of DNA fragmentation 
will have significantly lower odds of conceiving naturally or through procedures such as intrauterine 
insemination and IVF. Intracytoplasmic sperm injection (ICSI) may be much more successful in this 
group, and couples may be counselled to proceed directly to ICSI, avoiding costly procedures, 
recurrent failures or pregnancy losses. However, ICSI is not without its limitations or risks. Ideally, 
DNA fragmentation should be investigated and minimized where possible in men trying to conceive 
naturally or through assisted reproduction technology. Oxidative stress is the major cause of DNA 
fragmentation in spermatozoa. Endogenous and exogenous factors that contribute to oxidative 
stress are discussed and in many cases are easily modifiable. Antioxidants play a protective role, 
although a delicate balance of reduction and oxidation is required for essential sperm function, 
including fertilization. Reducing oxidative stress may improve a couple's chances of conception 
either naturally or via assisted reproduction treatment. Sources of oxidative stress therefore should 
be thoroughly examined in men with high levels of DNA fragmentation and modified where possible. 
© 2014, Reproductive Healthcare Ltd. Published by Elsevier Ltd. All rights reserved. 
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26. Detecting sperm dna fragmentation to discriminate between fertile and infertile men 
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Abstract:Introduction: Sperm DNA Fragmentation (sDF) is an anomaly of sperm genome consisting in 
single and double stranded DNA breaks. The impact of sDF on reproductive outcomes remains 
elusive due to the conflicting results of clinical studies. The ability of tests detecting sDF to predict 
the outcomes of reproduction is affected by many variables, including the sperm population where 
the damage is revealed. Methods: Using TUNEL/PI, coupling the detection of sDF to the nuclear 
staining with propidium iodide, PI, our group unveiled two flow cytometric sperm populations that 
differ for PI staining (termed PI brighter and PI dimmer populations), for the amount of sDF and for 
cell viability. Indeed, PI dimmer sperm are all DNA fragmented and not viable. Conversely, PI brighter 
sperm are both fragmented and not fragmented and both viable and not viable. Based on this 
finding we reasoned that PI dimmer sperm have no chance to participate in fertilization, that the 
fraction of sDF really impacting on reproduction is that of PI brighter sperm and, within it, that of 
viable gametes. To verify this hypothesis, we set up a method able to detect sDF in viable 
spermatozoa by using a LIVE/DEAD fixable stain that labels dead cells permanently, thus remaining 
even after processing samples by TUNEL for sDF detection. Then we compared the levels of sDF as 
measured in total, PI brighter and live spermatozoa in 23 fertile and 22 infertile men. Results: As 
expected, we found that sDF resulted increased (p<0.05) in infertile respect to fertile subjects, both 
in total (44.6+/-18.8 vs 35.2+/-13.6%) and PI brighter (33.2+/-15.8 vs 24.3+/-10.8%) and live sperm 
(25.1+/-19.3 vs 13.6+/-6.2%). However, the percentage increase in infertile vs fertile subjects was 
much greater for viable sperm (84.4%) respect to PI brighter sperm (36.4%) and total population 
(26.5%). Conclusion: In conclusion, the ability of sDF to discriminate between fertile and infertile 
men, ameliorates considering PI brighter and above all viable sperm, respect to total sperm 
population. 
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Abstract:In recent years, with the advancement in sperm cell biology and the development of 
additional testing techniques, sperm DNA fragmentation has been recognized as one of the 
important causes of reduced fertility potential. Elevated sperm DNA fragmentation rates also 
significantly diminish the chance of success in assisted pregnancies. Sperm DNA damage can impair 
fertilization, disrupt embryonic development, and increase rates of miscarriage and poor conception 
rates. Newer studies suggest the possibility of an increased risk of childhood cancer when an embryo 
develops from DNA-damaged sperm. There is limited data from large, randomized, controlled trials 
to support improvement in male fertility with current interventions such as antioxidant therapy, 
varicocelectomy, and antibiotics treatment in genital tract infections. Nonetheless, research efforts 
have shown improvements in semen parameters and these interventions are low risk. Therefore, 
when the external risk factors are known, every effort should be made to minimize sperm DNA 
damage. © 2013 by Thieme Medical Publishers, Inc. 
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Abstract:Sperm DNA damage is a useful biomarker for male infertility diagnosis and prediction of 
assisted reproduction outcomes. It is associated with reduced fertilization rates, embryo quality and 
pregnancy rates, and higher rates of spontaneous miscarriage and childhood diseases. This review 
provides a synopsis of the most recent studies from each of the authors, all of whom have major 
track records in the field of sperm DNA damage in the clinical setting. It explores current laboratory 
tests and the accumulating body of knowledge concerning the relationship between sperm DNA 
damage and clinical outcomes. The paper proceeds to discuss the strengths, weaknesses and clinical 
applicability of current sperm DNA tests. Next, the biological significance of DNA damage in the male 
germ line is considered. Finally, as sperm DNA damage is often the result of oxidative stress in the 
male reproductive tract, the potential contribution of antioxidant therapy in the clinical 
management of this condition is discussed. DNA damage in human spermatozoa is an important 
attribute of semen quality. It should be part of the clinical work up and properly controlled trials 
addressing the effectiveness of antioxidant therapy should be undertaken as a matter of urgency. 
Sperm DNA damage is a useful biomarker for male infertility diagnosis and prediction of assisted 
reproduction outcomes. It is associated with reduced fertilization rates, embryo quality and 
pregnancy rates, and higher rates of spontaneous miscarriage and childhood diseases. With all of 
these fertility check points, it shows more promise than conventional semen parameters from a 
diagnostic perspective. Despite this, few infertility clinics use it routinely. This review provides a 
synopsis of the most recent studies from each of the authors, all of whom have major track records 
in the field of sperm DNA damage in the clinical setting. It explores current laboratory tests and the 
accumulating body of knowledge concerning the relationship between sperm DNA damage and 
clinical outcomes. The paper proceeds to discuss the strengths and weaknesses and clinical 
applicability of current sperm DNA fragmentation tests. Next, the biological significance of DNA 
damage in the male germ line is considered. Finally, as sperm DNA damage is often the result of 
increased oxidative stress in the male reproductive tract, the potential contribution of antioxidant 
therapy in the clinical management of this condition is discussed. As those working in this field of 
clinical research, we conclude that DNA damage in human spermatozoa is an important attribute of 
semen quality which should be carefully assessed in the clinical work up of infertile couples and that 
properly controlled trials addressing the effectiveness of antioxidant therapy should be undertaken 
as a matter of urgency. 
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Abstract:PURPOSE OF REVIEWThe true impact of the current sperm DNA fragmentation testing 
needs further scrutiny to assess whether clinically meaningful information is conveyed.RECENT 
FINDINGSVarious studies have suggested different or no threshold values with assorted tests for the 
percentage of DNA fragmentation in the ejaculated sperm above which natural conception, 
fertilization or embryo development and/or clinical pregnancy rates are compromised. Current DNA 
fragmentation assessment methods provide very little specific information on the nature and 
severity of the DNA damage detected. Although sperm DNA fragmentation is associated with lower 
pregnancy rates through natural conception or intrauterine insemination, it does not seem to affect 
intracytoplasmic sperm injection outcome. Although animal studies demonstrated adverse 
reproductive effects of sperm DNA fragmentation, any conclusive evidence in humans is yet to be 
demonstrated. It is not clear whether interventions aimed at enrichment of sperm with decreased 
DNA fragmentation are effective in preventing the potential adverse effects of sperm DNA 
fragmentation in humans. Major concern about the use of sperm DNA integrity tests as prognostic 
parameters is that the direct evaluation of DNA fragmentation in individual sperm fertilizing the 
oocyte is not possible.SUMMARYThe lack of consensus in defining a clinically relevant standard DNA 
fragmentation test with a meaningful cut-off level brings challenges in implementing the routine use 
of sperm DNA integrity assessment in daily practice. 
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management of infertility. 
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Available  at Journal of Assisted Reproduction and Genetics -  from ProQuest (Hospital Premium 
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Access  

Abstract:Sperm is not a simple carrier of paternal genetic information but its role extends clearly 
beyond fertilization. Integrity of sperm genome is an essential pre-requisite for birth of healthy 
offspring and evaluation of sperm should entail DNA integrity analysis. DNA integrity analysis is a 
better diagnostic and prognostic marker of sperm reproductive potential. Conventional semen 
analysis emphasizes on sperm concentration, viability, motility and morphology and has been 
proven to be a poor indicator of reproductive potential and pregnancy outcome. To overcome the 
drawbacks associated with conventional semen analysis more useful fertility tests and molecular 
biomarkers have been explored. Among the different tests which have evolved for assessing the 
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sperm reproductive potential, tests for sperm DNA quality are most promising. Sperm DNA damage 
has been closely associated with numerous indicators of reproductive health including fertilization, 
embryo quality, implantation, spontaneous abortion, congenital malformations and childhood 
diseases. It therefore has great potential as a prognostic test for both in vitro and in vivo conception. 
This review presents an updated account of tests that have better diagnostic and prognostic 
implications in the evaluation of sperm DNA damage. The basic principles, outline of methodology, 
advantage, disadvantage, clinical significance of each technique and implications of these tests have 
been discussed. The logistics of each test with respect to available resources and equipment in an 
andrology laboratory, the feasibility of performing these tests in routine diagnostic workup of 
infertile men and the opportunities and challenges provided by DNA testing in male fertility 
determination are also presented. 
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Abstract:The routine semen analysis, although used for more than 50 years, fails to accurately 
distinguish between fertile and infertile men. As a consequence, many tests of sperm function (TSF) 
have been developed. This review discusses both older and newer diagnostic TSF. It outlines the 
principles underlying each assay and reviews aggregate clinical data to determine its current 
relevance and utility. It concludes that the relevance of many older TSF is questionable, with the 
wide acceptance of intracytoplasmic sperm injection (ICSI). Newer TSF have the potential to deliver 
more clinically relevant information but require more extensive study to better understand their 
predictive role in the ICSI era. © 2011 Elsevier Inc. 
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